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(57) [Abstract] 

(There is an amendment. ) 

[Constitution] 

With water-based developing possible optical image forming 
property composition which includes binder and the curing 
system , as for binder , including blend of phenolic resin and 
the epoxy group , vinyl ether group , and epoxy group and 
compound which at least possesses 2 it isselected from group 
which consists of mixture of vinyl ether group reactive 
functional group , as for curing system , including photoactive 
compound which can form curing catalyst , Aforementioned 
phenolic resin sufficient amount exists in order to designate 
the unexposed part of aforementioned composition as alkali 
solubility , compound whichpossesses aforementioned 
reactive functional group exists quantity whose it ispossible to 
harden aforementioned composition , and aforementioned 
curing system exists quantity whose it is possible to harden 
component of said binder occasion where it was exposed to 
activated radiation . 

[Effect(s)] 

It is useful in water-based developing possible photosensitive 
composition which is used as high resolution solder mask 
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inproducing printed circuit board 



[Claim(s)] 
[Claim 1] 

With water-based developing possible optical image forming 
property composition which includes curing system for the 
component of binder and aforementioned binder , as for 
theaforementioned binder , including blend of phenolic resin 
and epoxy group , vinyl ether group , and epoxy group and 
compound which at least possesses 2 it is selectedfrom group 
which consists of mixture of vinyl ether group reactive 
functional group , As for aforementioned curing system , 
including photoactive compound which can form curing 
catalyst for component of said binder , Aforementioned 
phenolic resin sufficient amount existed in order to designate 
the unexposed part of aforementioned composition as alkali 
solubility , quantity whose itis possible to harden component 
of said binder occasion where the compound which possesses 
aforementioned reactive functional group existed, 
quantitywhose it is possible to harden aforementioned 
composition , as for theaforementioned curing system , was 
exposed to activated radiation said composition . which exists 

[Claim 2] 

curing system , composition . which is stated in Claim 1 
which includes the photoactive compound combining with 
crosslinking agent for phenolic resin 

[Claim 3] 

composition . which is stated in Claim 2 where photoactive 
compound is photo acid generator 

[Claim 4] 

curing system being photo acid generator , composition . 
which is stated in Claim 2 where phenol crosslinking agent is 
reaction product of formaldehyde and melamine 

[Claim 5] 

composition . which is stated in Claim 4 where functional 
group reactive compound is epoxy compound 

[Claim 6] 



7i/-;H§iJ]! 25-65 : 



[fenooru ] tree jpl 1 25-65 weight parts by weight 



x*°*vfc£8D 


15-50 fimnP 




epoxy compound 


15-50 weight parts by weight 
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5~3s aasu 






melamine resin 


5-35 weight sections 








1-15 S1S5 






photo acid generator 


1 - 15 weight sections 










ffitt© 




At quantity aforementioned component 


In Claim 5 which exists 


It stated 


composition . 




[Claim 7] 







-?JL/-)lffim 40-50 MSB 



[fenooru ] tree jpl 1 40-50 weight parts by weight 





25-35 SfttP 






epoxy compound 


25 - 35 weight parts by weight 




i~2o aasu 






melamine resin 


1 - 20 weight sections 




2~I0MStf 






photo acid generator 


2-10 weight sections 










At quantity aforementioned component 


In Claim 5 which exists 


It stated 


composition . 



[11**9] 

Bufa7H'Jt*-;u7xy-;uA^ 0 'j-(p-t*^^^i/ 

- wa&ssi** s \ztm<»®tfi®>o 

[It** io] 

* 5 l=E80>fltfft. 
[flt*«u] 

ME>75>£*JUA7JUTfcKfl!>fifc£jfctt 



[Claim 8] 

composition . which is stated in Claim 5 where 
aforementioned phenolic resin is poly vinyl phenol 

[Claim 9] 

composition . which is stated in Claim 8 where 
aforementioned poly vinyl phenol is poly (p- vinyl phenol ) 

[Claim 10] 

composition . which is stated in Claim 5 where 
aforementioned phenolic resin is novolak resin 

[Claim 11] 

Aforementioned melamine and reaction product of 
formaldehyde in partial or complete the alkylation 
composition . which is stated in Claim 5 which is a melamine 
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fc*a*a 14 icEKoiajftfe. 

16] 

[M*fl 17] 

5S « * © B <* © S g A < W IB 10 J* ft ± (* © ft 
10-50 Sfi%-efeSsS*3S 16 lcffi«©fflj$ 
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[ft*« 19] 
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resin which isdone 
[Claim 12] 

composition . which is stated in Claim 1 1 where 
aforementioned melamine resin is alkoxymethyl melamine 

[Claim 13] 

composition . which is stated in Claim 1 1 where 
aforementioned melamine reaction product is hexamethoxy 
methyl melamine 

[Claim 14] 

composition . which is stated in Claim 5 where 
aforementioned photoactive compound is onium compound 

[Claim 15] 

composition . which is stated in Claim 14 where 
aforementioned onium compound is sulfonium compound 

[Claim 16] 

composition . which is stated in Claim 2 which is melted in 
solvent 

[Claim 17] 

composition . which is stated in Claim 16 where concentration 
of solid in solution is approximately 10-50 weight % of 
aforementioned composition entirety 

[Claim 18] 

composition . which is stated in Claim 2 of shape of dried 
fdm 

[Claim 19] 

With water-based developing possible optical image 
formation composition which includes blend of the reaction 
product of phenolic resin , epoxy resin , onium salt , and 
formaldehyde and melamine , aforementioned component 



■?x;-)i®m 25-65 mm® 



phenolic resin 25~65parts by weight 



i***>»» i5~5o mass 



epoxy resin 15~50parts by weight 
^SI/flM 5-35 «1S5 



melamine resin 5~35parts by weight 
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onium salt l~15parts by weight 



said composition . which exists at quantity 
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[Claim 20] 




Aforementioned component component 






40-50 SmnP 


phenolic resin 




40 - 50 weight sections 






25~35 saai 


epoxy resin 




25 - 35 weight sections 






1~20 Mmpli 


melamine resin 




1 - 20 weight sections 






2-10 liSP 


onium salt 




2-10 weight sections 








Receiving which exists at quantity 




composition . which is stated in Claim 1 9 


[I»3JUS21] 


[Claim 21] 




composition . which is stated in Claim 19 where 
aforementioned phenolic resin is poly vinyl phenol 


im*m 22] 


[Claim 22] 


m 19 izimomfSWi. 


composition . which is stated in Claim 19 where 
aforementioned phenolic resin is novolak resin 


[I*#«23] 


[Claim 23] 


&z>n*m 19 iztmommtyo 


composition . which is stated in Claim 19 where 
aforementioned melamine resin is alkoxymethyl melamine 


[«*« 24] 


[Claim 24] 


M2;*75>mJii#^*^r«*vWl^5> 


composition . which is stated in Claim 23 where 
aforementioned melamine resin is hexamethoxy methyl 



melamine 
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[Claim 25] 

composition . which is stated in Claim 19 where 
aforementioned onium compound is sulfonium compound 

[Claim 26] 

composition . which is stated in Claim 19 which is melted in 
solvent 

[Claim 27] 

composition . which is stated in Claim 19 of shape of dried 
film 

[Claim 28] 

composition . which is stated in Claim 19 on conducting wire 
of printed circuit board 

[Claim 29] 

With method which forms coating which image formation 
makes on the substrate , with composition which includes 
curing system for component of the a. binder and 
aforementioned binder , as for aforementioned 
binder .including blend of phenolic resin and epoxy group , 
vinyl group , and epoxy group and the compound which 
possesses reactive functional group of at least one which is 
selected from group which consists of mixture of vinyl 
group , said composition which includes photoactive 
compound which can form curing catalyst for the component 
of said binder application it makes aforementioned curing 
system , on theaforementioned substrate , 

b. aforementioned sheath exposing portion to activated 
radiation at least, forming aforementioned curing catalyst in 
exposed part of theaforementioned coating , 

Hardening aforementioned exposed part of c. aforementioned 
sheath ,by fact that same portion is heated, 

d. aforementioned sheath is developed by contacting with the 
water-based developing agent 

said method . which consists of thing 

[Claim 30] 

compound which is selected from group where 
aforementioned phenolic resin consists of novolak resin and 
. poly vinyl phenol , possesses theaforementioned reactive 
functional group being epoxy resin , aforementioned curing 
system with acid activated crosslinking agent for onium salt 
and phenolic resin , each of these component 









25-65 Smotf 




phenolic resin 


25 - 65 weight parts by weight 
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epoxy resin 






1 5 - 50 weight parts by weight 
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5-35 MSP 




crosslinking agent 






5 - 35 weight sections 










l~15Sfia$ 




onium salt 






1-15 weight sections 






am 




£ 29 lZtm(DJ5 




It exists with concentration 


Receiving 




One which is stated in Claim 2 9 


Law. 


[»**31] 


[Claim 31] 



Aforementioned component component 







40-50 fift^ 


phenolic resin 




40 - 50 weight sections 






25-35 SmSG 


epoxy resin 




25 -35 weight sections 






1-20 SMSff 


crosslinking agent 




l - 20 weight sections 






2~l0fiftSfl 


onium salt 




2 - 10 weight sections 






m 30 iztmox&o 


Receiving which exists at quantity 




method . which is stated in section 30 



[R*«32] 

«E**a*^5>ailB-C**Bl3Mi 30 ICE 
C«*«33] 

x'&Mmm 32 iciB^o^s. 



[Claim 32] 

method . which is stated in Claim 3 0 where aforementioned 
crosslinking agent is melamine resin 

[Claim 33] 

method . which is stated in Claim 3 2 where aforementioned 
melamine resin is hexamethoxy methyl melamine 
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#$I 30 iZlBKfl)^ 
37] 

S»lWfl)H<ba>aK/»<» ft 85-120 deg C CDS 
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So 

[»*«38] 

120 ~160 deg CCOSgl: 

30 \zUm<Dl5&o 



Specification 

[0001] 



[0002] 

ca*ott«ai;«ifla6«*aLj:otr*»ii] 

ff^BBSI 0,255,989-^<t, 1980^10^ 7 B^t 
■C»lll**lfcB 55-129341 ^t. 
1985^2^ 9Bft-CaBB*ttfcB*1$lt»ia 



[Claim 34] 

method . which is stated in Claim 3 0 where aforementioned 
onium compound is sulfonium compound 

[Claim 35] 

Aforementioned composition application it is done as liquid 
paint composition , method . which is stated in Claim 3 0 
where solid concentration in solution isapproximately 10-50 
weight % of aforementioned composition entirety 

[Claim 36] 

Aforementioned composition method . which is stated in 
Claim 3 0 whichdeposits as dried film 

[Claim 37] 

step of hardening before developing, method . which by 
factthat it heats to temperature of approximately 85 - 120 deg 
C is statedin Claim 3 0 

[Claim 38] 

method . which is stated in Claim 3 0 which after developing 
includes thermal curing by fact that sheath which was 
developed is heated to temperature of approximately 120 - 
160 deg C 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention relates to photosensitive composition . 

Furthermore especially, this invention it relates to water-based 
developing possible photosensitive composition which is used 
as high resolution solder mask in producing printed circuit 
board . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

water-based developing possible liquid solder mask is public 
knowledge . 

application doing these solder mask , to typical as sheath 
which dampenswith for example curtain coating , drying, 
exposing to activated radiation in shape of image , using heat 
and partially hardening, using for example aqueous alkaline 
solution , youdevelop, furthermore, in many cases finally you 
harden. 

Example of water-based developing possible solder mask is 
disclosed in European Patent Publication No. 0, 255, 989 
numberand Japan Unexamined Patent Publication 55-129341 
number which is released with 1980 October 7date and Japan 
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±;-mmts 'J>u<tt, i o<dxtk*vSx 

te<bttStj^£bUcB§U±fecDX7K*v<b£ 

3H££5j&lcU x^vXI*t*-;ux-x;u 
<bS^#S1ij£#roiiI£-t!-fr\ *0x/uA 
®SMim^)Ei£lrfcit5®lb£pm 

[0003] 

(7>&l<DJ:9&ft<b^J5l£AW£;h«£o 

^b^£l£#£i;&iIi<£PJ£Ei|lc 
l-fclt^^(Dffi^^(DX7K+->xiit'^Ux- 

[0004] 
[0005] 

±iBT?3iffl£tuc epo mm^mm 0,255,989 



Unexamined Patent Publication 60-26943 number which is 
released with 1985 February 9date . 

solder mask which is disclosed in these publication , 
alkali-soluble phenolic resin of at least 1 kind and, 
compound , which at least includes 2 epoxy group or vinyl 
ether group general in typical epoxy resin and, When 
exposing to activated radiation which accompanies according 
to need heating,it consists of photoactive component like 
sulfonium salt or azide compound whose it ispossible to start 
above-mentioned epoxy compound or crosslinking of vinyl 
ether compound . 

this phenol component makes water-based developing 
possible in appropriate concentration , combination of the 
epoxy or vinyl ether compound and photoactive component , 
makes hardening in exposure (radiation disclosure) section of 
film possible. 

[0003] 

When using, by fact that it exposes to shape of image 
inactivated radiation , photochemical reaction free like acid is 
started the dried film of above-mentioned composition . 

As for this acid , epoxy of combination in image formation 
section which photochemical reaction occurs or crosslinking 
of vinyl ether component is done catalyst . 

As result of selective hardening, development of solder mask 
film is madepossible, section where solubility differs is 
acquired. 

[0004] 

It is recognized that as for water-based developing possible 
kind of solder mask which isdisclosed in publication which 
quotation is done, when developing the image of high 
resolution cannot be acquired. 

It is thought that it is a cause of hydrolyzing ability where 
phenol component of the combination is meager. 

Separation of acid does not harden phenol component of 
solder mask with photochemical reaction catalyst , but in 
reason, this phenol component uncured way is 
essentiallybefore developing. 

Therefore, when film which is exposed contacts with 
developer ,epoxy or vinyl ether component hardens, but in 
reason, selective development ispossible in between exposure 
region and nonexposure section , but phenol component is 
meltedin unselective in same way from exposed part of sheath 
and both of unexposed part , but high resolution image is not 
acquired to reason. 

[0005] 

It is disclosed that at description above with EPO 
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[0006] 

*%W0yiW&W*f$.fe (photoimageable) ffl J$. 
Wilt. X7K+v*i:t*-^x-ir;uSi:Z^b 2 
ocDSroS^frbSiR^ftS^fc^ 2 OCT) 

E it I c l \ X / \* -< > ? - Jilt #• © tz #> 0 « i t 
**i+?>tifc«<btt«a)?FSTTfStt<b**i 

-©±fi£#tts 7K'J(bf-JU7i/-JU)tX7K4F- 

[0007] 



Z<D®m$, *»I=S6*L, C*fcl*M»*-&) 
>?-©£j£#©£T#iS&ff*filtE&lCfcU 

^^©6l/?E(baking)eiii*<ff^tlT : tck^o 
[0008] 



applicationopen 255,989th number which quotation is done, 
thermal curing agent for phenol component may be included 
in combination . 

But, when this thermal curing agent is included, hardening 
will happen evenly with the exposed part of film , and both of 
unexposed part difficulty or willdesignate development as 
impossible but in reason, fact that the phenol component of 
composition is hardened before developing is impossible . 

Therefore, with including thermal curing agent , as for 
problem of meager hydrolyzing ability after developing it is 
not overcome probably will be. 

[0006] 

[Means to Solve the Problems] 

As for optical image forming property (photoimageable ) 
composition of this invention , when pattern disclosing to 
binder and activated radiation which are a compound which at 
least includes 2 it is selected from mixture of epoxy group and 
vinyl ether group and these 2 active group and a blend which 
includes alkali-soluble phenolic resin , ininside image 
formation section curing catalyst for binder component 
photoactive compound which separatesand, crosslinking agent 
for phenolic resin component of aforementioned binder which 
is activatedunder existing of curing catalyst which it can 
occur with light is included. 

With embodiment where this invention is desirable, as for 
main component of the this binder , poly (vinyl phenol ) with 
epoxy resin is included. 

[0007] 

composition of this invention is used with conventional 
method . 

application it designates this composition , as substrate , (Or 
depositing ) dries, the curing catalyst it exposes to pattern 
radiation in fixed wavelength which causes the photochemical 
reaction which separates according to need it heats in order to 
harden film in exposure (radiation disclosure) section 
develops, furthermore thermal curing makes the option . 

With this invention , including phenol component , all of main 
component of the binder regarding image formation section it 
hardens, but with section other thanthat it does not harden. 

Therefore, inside exposure region of film uncured binder is 
not done the solvophilic essentially, but in reason, image of 
high resolution is acquiredwhen developing. 

After developing, in order to complete curing reaction , 
calcining (baking ) step after developing may be done. 

[0008] 
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[0009] 

oT^bH,-CD¥lll*.DeForest IZ^MW 
rjfebvXhttfi^PtXj (Photoresist 
Materials and Processes), McGraw-Hill Book 
Company ,New York, Ch.2, 1975 Moreau |C 

W 14 J (Semiconductor Lithography Principles, 
Practices and Materials), Plenum Press, New 
York, Chs. 2 and 4, 1988 ©<fc?fca£<a>tt!JR 

3,4-*vb/-JU. 3,5-+yl//-Jk ^ 

»ttlllcJ:««iJiR(6lcJ:or, -tOtt**** 
& 500 -100,000 ^Uh>fl)iBHWl?fcy|#^ 

[0010] 

7KU(e-;u7x/-;u)mflii*. a«oft*a©ff 

*flittt J t>%&W£\z±?xtetfLi<*iftZ. 



**wiwttffl-r*fc»©»aftiMitt epo a 

Si & BBSS 0,255,989 ^f&tf^Sftftm 
4,439,516 #lcBB**tlTL^t©£^t?o 

[0011] 



phenolic resin component of composition of this invention is 
paint film formation resin which possesses the phenolic 
hydroxy group which makes development in aqueous alkaline 
solution possible. 

phenolic resin is known being this industry well. 

Example of phenolic resin includes homopolymer of 
condensate , alkenyl phenol of phenol -al *** which is known 
as for example novolak resin and homopolymer and 
copolymer of the copolymer , N- hydroxyphenyl -maleimide . 

[0009] 

It is something where novolak resin are desirable. 

These resin are made, with this industry following to protocol 
whichis a public knowledge , this protocol , with DeForest 
article "photoresist material and process " (Photoresist 
Materials and processes ), article "principle of semiconductor 
lithography really and material "(Semiconductor Lithography 
principles , Practices and Materials ), seems like Plenum 
Press, New York, Chs. 2 and 4, 1988 with McGraw-Hill Book 
company , New York, Ch.2, 1975 and Moreau, it is 
disclosedmany in publication . 

novolak resin is thermoplasticity condensation product of 
phenol and aldehyde . 

aldehyde for forming novolak resin (Especially 
formaldehyde ) with example of phenol which issuited for 
condensation, includes phenol , m-cresol , o-cresol , p- 
cresol , 2, 4- xylenol , 2, 5-xylenol , 3, 4- xylenol , 3, 
5-xylenol , thymol , and these blend . 

With catalytic reaction , appropriate novolak resin which 
molecular weight obtains inside range ofapproximately 500 - 
100,000 Dalton is formed with acid catalyst . 

Desirable novolak resin is cresol -formaldehyde condensation 
product . 

[0010] 

poly (vinyl phenol ) resin can be formed with block 
polymerization and the emulsion polymerization and solution 
polymerization of monomer which corresponds in under 
existingof appropriate catalyst . 

preferred substance in order to use for this invention includes 
those which aredisclosed in EPO application open 255,989th 
number and U.S. Patent 4, 439, 516 number. 

[0011] 

In point of preference it is something where is inferior than 
theabove-mentioned phenolic resin , but furthermore another 
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•So 

BUS 0,255,989 ^(3 2 W<»% 45 'fifthM 5 



[0012] 

(D^Hlrii, 1990^ 12 E 12 UttX-'AfflZMz 

E*flmf*tiiSiSg 0,401,499 #IC|PI*£*lT^ 
[0013] 

[0014] 

EPO ttigS^BBSg 0,255,989 -^iC&fl^ftTU 

'So 

TjU/to^S, vp^>S, ~Kp 
y—ju<D^Uvv;ux--x;uT?fe^o 

?$ltm 3,018,262 ^-IClBK^nTl^o 
[0015] 

*^0^lc^ffl^I^d:ma5O)X7K+v^aA<^ 



types of phenolic resin inorder to use for this invention is 
homopolymer and copolymer of N- hydroxyphenyl 
maleimide . 

substance such as that at description above is disclosed in 
European Patent Application open 255,989th number (From 4 
th 5 lines of page 2 to 5 th one row of 5 th page ) which 
quotation is done. 

[0012] 

In this specification , "phenolic resin " with, also copolymer 
of cyclic alcohol and kind of phenol which are disclosed in 
European Patent Application No. 0, 401, 499 number which is 
released withl990 December 12date is included in range of 
term which is said. 

[0013] 

Another component of composition of this invention is 
something which at leastpossesses 2 it is selected from group 
which consists of epoxy group , vinyl ether group , and 2 
mixtures active group . 

[0014] 

useful epoxy-containing substance at description above is 
disclosed in EPO applicationopen 255,989th number which 
quotation is done. 

Those substance may be various from monomer substance of 
low-molecular- weight to polymer of high molecular weight , 
those skeleton and property of substituent may be various 
over broad range . 

skeleton of for example may be type of option , substituent 
doesnot include active hydrogen atom which reacts with 
oxirane ring in room temperature , to bebasis of option is 
possible. 

Example of substituent which is suited includes halogen , 
ester group , ether , sulfonic acid group , siloxane group , nitro 
group , phosphoric acid group etc. 

Example of epoxy-containing substance includes glycidyi 
ether . 

Example of glycidyi ether is acquired by fact that polyhydric 
phenol it reactsto excess quantity of chlorhydrin like 
epichlorohydrin , it is a glycidyi ether of polyhydric phenol . 

Furthermore another example of epoxide of this type is stated 
in the U.S. Patent 3, 018, 262 number. 

[0015] 

useable commercial epoxy substance is many in this 
invention . 
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x J - ; kd ? « ) > v ; u x - t ^ ( m * I £ * 

Celanese frbrSn" £**"Epi-Rez 5014"T*A^ oJ 

teftt©). ex7x/-;u a (7)v^gvv;ux 

—TMfflaJ*. Shell Chemical Co., ^bfSS 
£ft M Epon 828\ M Epon 1004 "SlTEpon 
1010 "T*A^££&ttf><t, Dow Chemical Co. 
frbf§n°p«#rDER-331 \ "DER-332 "ftl* 
"DER-334 M t*A? RTtfcfctiCD). tf^Uv^O 
^*4z>v**vK(ffl*l* Union Carbide Corp. 
^bCD"ERL-4206"), 3,4-XtK*V-6- 
V^7p/\^v;U^;U-3,4- XtK+v-6- 
v^P^+-tz>*;U7K+vb--h(^l^Ii Union 
Carbide Corp. frbtf) "ERL-4201 t:X(2,3- 
xtK+vv^p^>^;U) x— fJU(«aJi 
Union Carbide Corp. fr£>0"ERL-O4OO"), 

^at°u>^Un-;uT^t±^tifcflgBfiglX7K 

**s(M7Llf Union Carbide Corp. b CD 
"ERL-4050"t"ERL-4052 M ), xtK^v^tKU^ 
£vX>(#]iLli FMC Corp. frb<D"Oxiron 
2001 ")t, ««SttX7K^rV«fli(«^tf 
DowChemical Co.frbA*^£JI*fl:t:X7 
x/-;U$^<DX7K*v®fl§"DER-580 7 
x/-;U^;UA7;Uf r thV^^^7(D 1,4-^ 

>v^-;uv^Uvv;ux-x;K^J^ii Dow 

Chemical Co. b © " DEN-431 " <t 
"DEN-438 ")ts bV'^yy-^y^'Jyv^X 
— T'JHft'J^.li Koppers Company, Inc. A N b(D 
" Kopoxite a" t o 

[0016] 

2 ocot: x ;ux-t^uS£ 3rf 61b£ 

(cycloaliphatic)v^--;U^^§^v^---;U*^7 
;bfliBfife(araliphatic) v^— ;KDS?tf-jUX— 

SfliflStev^-^^^ux^u>^u=i-;u^ 
^pt 0 b>^u=i-;u^7Ku^5 1 b>y , j=3-";u 
^v^^^pp^+^v^-rotecDvex^x 

-1,3- v^-;U^>vX^b>^U=i--'^^h'JX 
^b>^V^-^^V^Pt°ly>y i J=l--;U^h 

fro 

[0017] 



That kind of substance , glycidyl ether of epichlorohydrin , 
glycidol , glycidyl methacrylate , p- t-butyl phenol (From for 
example Celanese with tradename name "Epi-Rez 5014* 
available ones. ), diglycidyl ether of bisphenol A (From for 
example Shell Chemical Co with tradename name "Epon 
828*, *Epon 1004 * and "Epon 1010 * from available ones 
and Dow Chemical Co . with tradename name "DER-331 *, 
♦DER-332 * and "DER-334 * available ones. ), vinyl 
cyclohexene dioxide ("ERL-4206* from for example Union 
Carbide corporation ), 3 and 4 -epoxy -6- methyl - cyclohexyl 
methyl -3, 4- epoxy -6- methyl cyclohexene carboxylate 
("ERL-4201* from for example Union Carbide corporation ), 
bis (2 and 3 -epoxy cyclopentyl ) ether ("ERL-0400* from for 
example Union Carbide corporation ), aliphatic epoxy which 
modified is done ("ERL-4050* and "ERL-4052* from for 
example Union Carbide corporation ), epoxidized 
polybutadiene ("Oxiron 2001 * from for example FMC 
corporation ) with, flame resistance epoxy resin (From for 
example DowChemical Co . epoxy resin *DER-580 * of 
available brominated bisphenol type ), includes 1 and 4 
-butanediol diglycidyl ether ("DEN -431 * and "DEN -438 * 
from for example Dow Chemical Co . ) with, resorcinol 
diglycidyl ether ("Kopoxite* from for example Koppers 
company , Inc. ) of phenol -formaldehyde novolak with 
polypropylene glycol . 



[0016] 

Example of compound which at least possesses 2 vinyl ether 
group includes the divinyl ether of aliphatic diol and cyclo 
aliphatic (cycloaliphatic ) diol and aromatic diol and al 
aliphatic (araliphatic ) diol . 

Example of substance such as that includes aliphatic diol and 
polyethylene glycol and propylene glycol and polybutylene 
glycol and dimethyl chloro hexane other divinyl ether which 
possess 1-12 carbon atom . 

Specific example includes ethyleneglycol and trimethylene -1, 
3- diol and diethylene glycol and methylene glycol and 
dipropylene glycol and tripropylene glycol and resorcinol and 
bisphenol A other divinyl ether . 



[0017] 

photoactive compound which is used with composition of this 
invention light curing catalyst which occurs is something 
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[0018] 

^ttbftTfcy, 4,090,936 

urn 5,034,304 s %<n&iti.-%mzfc<tmzti 

[0019] 

&%L^M%±M<D-mtLxit.vA mum 
<D*-oi±ik. via m%mv>*-'*?^. 

[0020] 

#£U^-^Aft;S14fl:£^l*5?ti£3-K 
-^A§g££5f#&X^-OAigJST-fc3o 

ctibW^HU):, ±tE0) epo ta^BUm 

0,255,989 ^|r+»|crj*^*T.Tt^o 
[0021] 

3?#i£3-h-'7 A||iS0)0l]|Cli. v7x-;U3 
-K-OAxhWU^P^b-K v7i-;U3 

;U-2- flz^3-K-0A^7;i/tP?hX 
7x-k v^i-^a-K-^A^^+J-^^l/^-P 
7^ v(2,4- y^DD7i-^) 3— 

*v7i-;u) s-K-^a^+j-^^p^x 

7x-hiv(3- ^h+v^^/K-^x-^) 3 
-K-^A^-tf-Z^l/jJ-PTfrX^x-K v(4- 



which separates occasion where itexposed to activated 
radiation . 

catalyst of preferably , is acid . 

Light curing catalyst which occurs starts reaction which 
causeshardening binder component under existing of 
according to need curing agent . 

Because curing reaction light depends on catalyst which 
occurs, hardeninghappens with only exposure region of sheath 
which was formed from the composition . 

Because it hardens in sheath where all of main component of 
the binder is exposed, difference of solubility between 
exposure region and the nonexposure section becomes clear, 
image where high resolution was developed without binder 
being lost substantially from exposure region is acquired. 

[0018] 

As description above, photoactive compound of desirable this 
invention is photo acid generator . 

In composition of this invention useful photo acid generator is 
known with this industry , iswidely stated in literature like 
U.S. Patent 4, 090, 936 number and 5 th , 034, 304 numbers. 

[0019] 

As one kind of desirable acid generator , there is a onium 
salt , aromatic halonium salt of onium salt , Group VIA 
element of Group VA element . 

As for these complex salt , when it is exposed to activated 
radiation like the ultraviolet light radiation or electron beam 
illumination line, acid which can start necessary reaction 
ismade to cause. 

[0020] 

Desirable onium photoactive compound is aromatic iodonium 
complex salt and aromatic sulfonium complex salt . 

These substance in above-mentioned EPO application open 
255,989thnumber are disclosed in fully . 

[0021] 

There is a diphenyl iodonium tetrafluoroborate , diphenyl 
iodonium hexafluorophosphate , phenyl -2- thienyl iodonium 
hexafluorophosphate , diphenyl iodonium 
hexafluoroantimonate , di (2 and 4 -dichlorophenyl ) 
iodonium hexafluorophosphate , di (4 -methoxyphenyl ) 
iodonium hexafluorophosphate and a di (3 -methoxycarbonyl 
phenyl ) iodonium hexafluorophosphate , di (4 -acetamide 
phenyl ) iodonium hexafluorophosphate asexaraple of 
aromatic iodonium complex salt . 
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[0022] 

**fc*/U*-*Afc£»a>fll::l*, hM7x 

7x-k HJHJ;U7JU*-'7A'\*-9-7;M- 
P*7.7x—k 4-7h*v7x^;Uv7xx;U7 > 
/UTtv-OAxh^Ujj-P/KL'-K HM(4- 

7x/^v7x^;u)x;u^-^A^^+»-7;u^- 

P7^X7x— h,4-7-tlh+v- 7i-^v7i- 
^^-OAfh^il/tO^L'-h. MM 

(4- ^/h+v7x-;u)x;u7^-^A^^-y- 

7;U*P*7.7x-k V^MPv^^U)^ 

;u^7^xn^-^AM^7;M-p*x7 
x— K&tf7x— ;u/^u*>+*>;u2JU*— 
^A^+^;u^-p^x7x-h^&-5o 

[0023] 

OAM^7;U*P*X7x-h<D£5&MJ7'J 
[0024] 

0)li*B1#lt» 5,034,304 #|CM***ITL^ 

dftbCD^fftLTIi. 1,10- S/Tfd^-rfcX 
l,l-t*X[p-9PP7x^;U]-2,2- v- v^ppx 
$X 4,4' - V7PP-2- (h'J^PP^U)^ 

XtKp-;H"^t>*> i,i-t'x(^DQ7i- 

;U)-2,2- h'J7PPX^>(Kelthane(^||©^)). 
AJrHJ-^DOv^fJI/X^I/^^. 2-9PP-6- (h'J 
7PP>7;U)t°Uv>. 0,0-vlf;W- (3,5,6- 
KU7PP-2- t: 'Jv;U)*X*p^;t-*-h 

(Dursban l,2,3,4,5,6-^*-y-7PP 
y^a^f> > N-(l,l-t'X[p-^PD7i- 
Jl/]-2,2,2- HJ7PPX^;U7±rb75h\ HJX 
[2,3-v^P^E7°Pt 0 ;i/]-fVv7^U-h.2,2-t* 
X[p-7PP7x^JU]-l,l- y^PPIf^^ 
tf. x-tLbroT-fV -7—. 7-fPy. * : EP7*#. 

t<7>l*HM[2,3-v7*P^7 , Pe;UK7v7*U 
[0025] 



[0022] 

There is a triphenyl sulfonium tetrafluoroborate , 
dimethylphenyl sulfonium hexafiuorophosphate , tritolyl 
sulfonium hexafiuorophosphate , 4- butoxy phenyl biphenyl 
sulfonium tetrafluoroborate , tris (4 -phenoxy phenyl ) 
sulfonium hexafiuorophosphate , 4- acetoxy - phenyl biphenyl 
sulfonium tetrafluoroborate , tris (4 -thio methoxyphenyl ) 
sulfonium hexafiuorophosphate , di (methoxy naphthyl ) 
methyl sulfonium tetrafluoroborate , dimethyl naphthyl 
sulfonium hexafiuorophosphate and a 

[fenirumechirubenkishirusuruhoniumuhekisafuruorohosufeeto ] 
as example of the aromatic sulfonium compound . 



[0023] 

In aromatic sulfonium complex salt which is suited for use in 
composition of this invention ,triaryl substitution salt like 
triphenyl sulfonium hexafiuorophosphate is desirable. 

[0024] 

Those of other types of photoactive compound which is suited 
for this invention are photo acid generator like those which 
are disclosed in U.S. Patent 5, 034, 304 number. 

Especially, halogenation photo acid generator is desirable. 

Dursban (registered trademark ), 1, 2, 3, 4, 5 and 6 
-hexachloro cyclohexane , N- (1 and 1 -bis [p- chlorophenyl ] 
- 2, 2 and 2 -trichloroethyl acetamide , tris [2 and 3 
-dibromopropyl ] isocyanurate , 2, 2- bis [p- chlorophenyl ] - 
1 and 1 -dichloroethylene , and, there are those isomer , 
analog , homo log and a residue compound . Most desirable 
one is tris [2 and 3 -dibromopropyl ] isocyanurate in 
description above. )Kelthane (registered trademark ), 
hexachloro dimethyl sulfone , 2- chloro -6- (trichloromethyl ) 
pyridine , O, O-diethyl -O- (3, 5 and 6 -trichloro -2- pyridyl ) 
phosphoro thionate As these substance , 1 and 10 -dibromo 
decane , 1, 1- bis [p- chlorophenyl ] - 2 and 2 -di- 
dichloroethane , 4, 4*- dichloro -2- (trichloromethyl ) 
benzhydrol namely 1 and 1 -bis (chlorophenyl ) - 2 and 2 
-trichloroethane 

[0025] 

additional component of composition of this invention light is 
low temperature curing agent for phenol component of binder 
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^5>*WUA7JUxtKfflBSli* *;H>7JI>t 

zombi*. *awici* % hU7^*p-*>5 

SJS^&L^^;UA7;bxtKC7);l)tlCcfcy % 
[0026] 

^5>WBtta«*T?aJai-Cfty. Wayne, 
New Jersey CD American Cyanamid Company 
^bi§p D p£rCymel jT*mflR**l. 1984 
Bulletin No. 4-2111 5K7/84 fcLTttJIK^ftfc 
American Cyanamid CDSJSf±ffir/Wy iJ^K 
75yS?^SlJ(High Solids Amino Crosslinking 

Agents) jiciawsttrt^o 

ff*LlV*75>-*JUA7;U-rtK 

ft**ifcy75>.*;uA7;uTtKttHi-efes 

Cymel 300 Resin v>J— X4>0) 1 OT?fc4ZtA< 
**W©fcftO«tJff*Ll^75>-*;UA7 

^TtKWKi*. ±S(6*tLr7;ua+i/»* 

£LMo 1.5 ©«£S£*rr*.tt**n-^ 

Cymel 301 T?fe^ 0 
[0027] 



[0028] 



which catalyst is done with catalyst which occurs. 

Desirable curing agent acid catalyst of phenolic hydroxy 
group and reactivity is substance which is done. 

Especially desirable agent is melamine -formaldehyde resin . 

melamine formaldehyde resin is amino resin which is formed 
with condensation of formaldehyde and melamine . 

this resin , [toriarukiroorumeramin ] and is ether like hexa 
alkylol melamine in typical . 

alkyl group may possess carbon atom of 1 - 8 or greater , but 
it is a preferably methyl . 

With concentration of reaction condition and formaldehyde , 
methyl ether reactingmutually, from there are also times when 
complex unit is formed. 

[0026] 

melamine resin with this industry with public knowledge , 
from American Cyanamid company of Wayne, New Jersey is 
marketed with tradename "Cymel ", is explained to product 
corporationinformation "high solid amino crosslinking agent 
(High Solids Amino Crosslinking agents ) " of American 
Cyanamid which is published as Bulletin No. 4- 21 1 1 5K7/84 
to 1984. 

With this invention , as for desirable melamine -formaldehyde 
resin it possesses 1 .3 - 2.0 degree of polymerization , 
high-level it is most desirable to be a one in Cymel 300 Resin 
series which is a melamine -formaldehyde resin which 
methylated is done. 

For this invention most desirable melamine -formaldehyde 
resin alkoxy group has possessingand 1.5 degree of 
polymerization as main reaction basis, it is a Cymel 301 
which is a hexamethoxy methyl melamine of thelow methylol 
content . 

[0027] 

crosslinking agent which desirable catalyst is done is thought 
that it reactswith phenolic resin , mainly. 

Therefore, after exposing and low temperature curing before 
developing, optical image formation of exposed part of 
coating as for composition which is done, it isthought that 
network which becomes mainly from reaction product of the 
epoxy condensation product and phenolic resin and melamine 
resin is included. 

[0028] 

Other usual additive a dye and a filler and a humectant and 
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iy^7v>H> 2-X^;U-9,10-v^h4Fv7>h 
7-tzX9,10- v?PP7>h : 7'te>.9 > 10- ?ix 
;u7>h7-tr>, i-^aD7>h^-tr>, 2-WU 
7>h7-b>. 9-/5 L ;i/7>h ; 7-tr>, 2-t-?5^U7 
>h7-t>, 7>h^-b>. l,2-^>X7>h7-tr 
X l,2,3,4-v'<>X7>h7-b>. 1,2,5,6-V^O 
X7>H^iz> > l,2 ( 7,8-v'<>X7>h^-tz>, 
9,10- v^h+vv^;U7>h7-b>. -£-CDte7b< 

[0029] 

^b^'UP-JU^E/^UX-x^I^b^ 

7Mn-;i^/i^H— r^J:^ l ofel± 
(T^'Jn-^x— y^jU-trPVJU^7-lzx 
-h^x^;Hzav;U^7-trx-h-t>^Pt°b> 
^'Ja-^^E/^^x— xJU7-trx— h-t>v^ 

□hfu^-^'jn— -/u^yy^jux— x;u7-tr ; f— 
H(DJ;5^xx^ut, -i&Sxxx;u-£@tir7 
p t° b > ^ r - if $ 1 J - ) u ^ ^ h yoy & O 0 

[0030] 
[0031] 

[Si] 



flame retardant otherways may be included, in composition of 
this invention . 

With additive where sensitizer is desirable, in order to 
increase therange of wavelength photosensitivity , it is added. 

phenothiazine which include substitution phenothiazine , 2 
-ethyl -9, 10-dimethoxy anthracene , 9, 10- dichloro 
anthracene ,9, 10- phenyl anthracene , 1- chloro anthracene , 
2- methyl anthracene , 9-methyl anthracene , 2- t-butyl 
anthracene , anthracene ,1,2- benz anthracene , 1, 2, 3, 4- di 
benz anthracene , 1, 2, 5, 6-di benz anthracene , 1, 2, 7, 8-di 
benz anthracene , 9, 10- dimethoxy dimethyl anthracene , 
there areother things in sensitizer which is suited. 



[0029] 

In order to combine composition of this invention , ester and 
dibasic ester and propylene carbonate and the;ga like glycol 
ether , methyl cellosolve acetate and ethyl cellosolve acetate 
and propylene glycol monomethyl ether acetate and 
dipropylene glycol monomethyl ether acetate of one or more 
like for example ethylene glycol monomethyl ether and 
ethyleneglycol monoethyl ether you called theother solvent 
-pig reel lactone way, component is melted in appropriate 
solvent . 



[0030] 

concentration of component of composition may be various 
inside broad range which responds to use of substance . 

concentration range of main component of combination is 
shown in followingchart, is displayed with parts by weight as 
dry solid . 

[0031] 

[Table 1] 



25-65 40-50 



i#+*Xttei*fcGHl 15-50 25-35 



* 88 M 



5-35 



1-15 



1-20 



2-10 
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[0032] 



£4sj£%a>&£ia>8 io~5o aa%*/ci*-e 

*-T>££flJ#K!ia>*I£l::ld\ *<D 
/t—k>T- s sltm&£tt-0>¥3 2O~3O%0^H 



[0033] 



C0)g#l±. Clyde F. Coombs, Jr .iCfcoTf^'J 
>h0SS** -fK?-5»9 J(" Printed Circuits 
Handbook"), 2nd Edition, McGraw-Hill, 1979 

ffiHDW»fc«ttl*» ±C©3lffl©» 23 Sirlft 
W$tlTL^«J:5^s /<-f7X(Il^)i, 
/£«RA,T?tiJ:l*fiS»fiN:£*-f S. ?'J>b 
@B«*Jia>fc«)©^»«a>aillc«J:oTf* 



In addition to above-mentioned component , it is possible to 
exist with trace amount concentration excluding filler and dye 
whose it is possible to beincluded with high concentration 
aforementioned, other kind of additive which in composition 
such as that generally starts to be to see, likequantity of 5 - 30 
weight % of for example dry ingredient entirety . 

[0032] 

Above-mentioned component , desirably dispersing in 
solvent , it forms liquid paint composition . 

concentration of dry ingredient in solvent to for example 
substrate probably will bedecided with several factor such as 
coating method which is used in order application to do 
substance . 

concentration of dry ingredient in for example slot coating 
composition is high in comparison with in caseof curtain 
coating composition . 

Generally, concentration of dry ingredient in solvent various 
approximatelylO - 50 may be weight % of total weight of 
coating composition or inside range abovethat. 

In case of for example curtain coating composition , 
percentage may be various inside approximately 20- 30% 
ranges of concentration entirety , weight % of solid in 
composition most itis decided most appropriately with 
viscosity which is needed for thespecific coating method 
which is used being, * * is uninformed, * you canunderstand 
thing. 

composition it deposits as dried film and and others must be 
when, ofcourse, dried film essentially solvent probably is 
unnecessary. 

[0033] 

paint composition of this invention , following exposure, 
before development is usedwith conventional assembly 
method excluding fact that low temperature curing step is 
done. 

Using method in order to form printed circuit board as one 
example , application itis possible to substrate where pattern 
of conductivity substance is arranged onthat to do optical 
image forming property composition . 

this substrate with Clyde F. Coombs, Jr . "printed circuit 
guide book " ("Printed Circuits handbook * ), is good even 
with copper laminated article which ismade with method 
which is explained with Chap.2 of 2 nd Edition, 
McGraw-Hill, 1979 . 

Other appropriate substrate seems that is explained to 23 rd 
chapters of theabove-mentioned citation , those which bias 
(hole ) with, possess the mutual connection which is possible 
to include solder , are made with laminate of multilayer board 
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[0034] 

$f$L<l*s IPC Specification No. 

SM-840B \Z&-oXW$.£fo&£ : ?\Z. hb-X 
(7)g±$lrfcl^T'.Kf<<i:*, 0.50 SJUOSfcti® 

t&tzlhlzm 20-60 ftlzK^xm 80-100 deg C 

®±t&tzisb\z^ 120 deg C £@;L"5SJf 60 



[0035] 

®mwimiz$i-$tz>75 : ,m, mmmnx 

mmmz. %%±Ltzmm<Dmmz^xju 
>?-(nmm&®<j>£mzmitiii£-&z>tz#)\z y 

li ®S$EJc(bake)£g It & 0 



[0036] 

xz&&mxhz>b<. l^u mm<»imm&. 
mxmmmtf&^ui^umzbmt&ztz 

»*L<I* . mrfL^&ltffo 85-120 deg C. 
B#Pa1li l~20#T?&6o 

[0037] 



for printed circuit board production are included. 
[0034] 

composition of this invention , using Prior Art , coating can 
make on the substrate . 

preferably , this sheath deposits, as required with IPC 
Specification No. SM-840B , in order at least togive dry 
coating thickness of 0.50 mill in uppermost part of trace . 

wetting coating which was formed after coating , in order to 
remove the solvent dries with approximately 80 - 100 deg C 
over approximately 20 -60 minutes. 

Between this drying step , in order to prevent hardening of 
premature of the composition , it is desirable to avoid 
temperature which exceeds 120 deg C and drying time which 
exceeds 60 minutes. 

As result of hardening such premature, there are times 
whendevelopment becomes difficult. 

[0035] 

method which copies image to sheath in order to start the 
photoreaction inside exposed region , includes fact that sheath 
is disclosedto pattern activated radiation source . 

appropriate emitter of activated radiation includes radiation 
emission and X-ray and other things. 

After disclosing, light in order to start crosslinking of 
disclosure section of binder with separation of catalyst which 
occurs, thelayer of that receives low temperature sintering 
(bake ). 

[0036] 

sintering condition is temperature which can start curing 
reaction , but but, factthat it heats to temperature where 
thermal crosslinking does not happen with thenon- disclosure 
section of coating is included. 

As for preferably , sintering temperature as for approximately 
85 - 120 deg C, sintering time they are 1 - 20minutes. 

In this step , catalyst which is formed with photoreaction 
starts the curing reaction of binder component in disclosure 
section of coating . 

[0037] 

It melts easily in aqueous alkali solution where it is not 
disclosed after theabove-mentioned protocol , vis-a-vis 
activated radiation , light section which does not have catalyst 
which occurs uncured way is, sodium hydroxide , sodium 
metasilicate , sodium carbonate , potassium hydroxide , 
potassium carbonate , ethylenediamine , otherways. 
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'So 
•So 

[0038] 

ft 20-60 #M£EoTft 120 -160 deg 



[0039] 

-?X?&3 2 £B3fcU BjtEaic. fB-^ H + 
$3 £#3„ 



«fti=«^T, *&s££«u «ao>*s*E 

z*ii*ia 1 0)&pg4Aic*-r o 
tt®o)tzibiz % is- 2 z&mtht. 

an 3B Tfi*Ka«ft*<cefflstL, 4b -e 



1993-10-22 

Desirable developer is metal hydroxide which possesses 
concentration of 0.5 - 5%alkaline water oxide at underwater. 

After development of image , remainder of sheath 
ischaracterized with partial hardening, with this partial 
hardening, major portion of binder component is done 
crosslinking . 

[0038] 

second hardening, is desirable in order to obtain sufficient 
thermal and the electrical solder mask characteristic . 

This is acquired by fact that it heats to temperature 
ofapproximately 120- 160 deg C over approximately 20 - 60 
min . 

As for this second hardening hardening image which was 
developed, the sheath has durability for soldering , it is a 
usable as permanent dielectric sheath . 

[0039] 

Above-mentioned process is shown in sequence 1 of Figure 
1 . 

With step 1 substrate 1 coating is done with solder mask 
sheath 2 . 

With step 2 , solder mask sheath 2 is exposed making use of 
for example photo acid generator , in the exposure region , 
kind of light which is shown with signal H<sup>+ </sup> 
region 3 of sheath which possesses acid which occurs is 
obtained. 

After that, as shown in step 3A, following low temperature 
curing , hardening the sheath 2 with region 3 , crosslinking it 
does exposure region of sheath . 

Following hardening, you develop sheath , exclude 
nonexposure section of the sheath . 

Here, it is exposed and region 3 which is hardened remains, 
afterhardening, because solubility for developer decreases. 

It shows this in step 4 A of Figure 1 . 

As lastly, after fully curing , shown in step 5 A, crosslink 
density of region 3 increases. 

When for comparing, sequence 2 is referred to, when it tries 
to harden all components of binder of sheath 2 in crosslinking 
agent none which catalyst isdone, as shown in step 3B and 4 
B, all of sheath in the developer becomes insoluble . 

With step 3B high temperature cure is used, with step 4B as 
for developmenttrying, does not succeed. 
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[0040] 
[0041] 

mm® i~9 



[0042] 
[S2] 



[0040] 

this invention is explained with Working Example below. 
[0041] 

[Working Example(s)] 
Working Example 1-9 

Following composition was manufactured with conventional 
mixing procedure . 

[0042] 

[Table 2] 



mm*. 


i 


2 


3 


4 


5 


6 


7 


8 


9 


m 




















PVP 


45 


40 


50 


5 0 


4 0 


4 5 


50 


50 


40 




55 


60 


50 


50 


4 5 


40 


35 


3 5 


45 


/ ? i > 


0 


0 


0 


0 


1 5 


1 5 


1 5 


1 5 


15 


P I 


4 


8 


8 


6 


6 


8 


4 


8 


4 


m 


S 


Co 


S 


Co 


Co 


Co 


Co 


S 


S 



t*-;u7i/-;u)(pw) T-fc&o 

mm ioo ro^ptv^^uzi^u^y^^x 

-x;U7-fex-h(S) . XI±>50%^Dt:b>? 

to 

[0043] 



With these Working Example , as for phenolic resin it is a 
poly (p- vinyl phenol ) (PVP ). 

epoxy resin is bisphenol A epoxy . 

melamine is hexamethoxy methyl melamine . 

Optical initiator (PI ) (photoactive compound ) is triphenyl 
suifonium tetrafluoro antimonate . 

As for solvent 100% propylene glycol monomethyl ether 
acetate (S ), or, also 50% propylene glycol monomethyl ether 
acetate and 50% dipropylene glycol monomethyl ether acetate 
are solvent (Co ). 

It shows concentration of each component in each Working 
Example in above-mentionedchart. 

[0043] 

As component stated clearly, it mixed together, added 
component (Namely, dye , sensitizer , humectant , filler ) 
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12")£. #65 Meier P-vKl-cfc l JKP-'5'*'t7>^ 
ffll^T*E^1*-CttaL» 95 deg C Icfcl* 
T3<M0#IHtt**Lfc. 

■tofc-c.s* ipc-b25 £*BttHK£ffli* 

Z<DMftO)&lZ^ fcj 15 ftfellrEoT 95 deg C 

=RfiW)fclC, 60 aiHJlzZoT 140 deg C |zjH& 
[0044] 

ot;§(pH>13) ir^LT2 BFeliliSiLr 1 Bis 

fcy 7 bsihksh- 14 i$i«)i=i:o"c»aL» fite 



ftUc7;u*Uttffl«)-3*JS(t»Tf 14 BtfflBSL 
fc«ra©»lCj:o-C»e>*lS. 

#*ttl*» IPC-B25 >±©/^K©T© 
[0045] 

Ctlb 4 O(DEi£<DRS0)f}S|[S<DSx-|C s 15mm 0) 



ofadditional option . 

1 -to-1 solvent was added to these solid with weight ratio . 

After that, sheath to do with each combination copper sheath 
laminate panel (12 "X 12* ) which the precleaning is done, # 
with 65 Meier rod making use of drawdown method ,30-40 
min it dried in 95 deg C. 

After that, these panei were exposed making use of standard 
IPC -B25 basic image illustration. 

After this exposure, by fact that it heats to 95 deg C 
overapproximately 15 min , it hardened first vis-a-vis these 
panel . 

After that, using aqueous solution of 15% sodium hydroxide , 
you developed panel . 

After development, it hardened second by fact that it heats to 
140 deg C over 60 min vis-a-vis panel . 

[0044] 

2 day continuing sheet which sheath is done, vis-a-vis the 
alkalinity copper plating bath (pH >13 ) with 
above-mentioned composition , it disclosed over per day 7 
hours (total 14 time ), tested residue behavior in midst of 
aforementioned bathing. 

evaluation it did these sheet , adhesiveness , halo or dampen 
Shoku, on basis of 3 standard , lump . 

Indication of optimum which is shown these sheet have 
remained which extent satisfactorily, is acquired at quantity of 
measure which 14hours remains in alkalinity copper plating 
bath without coming up from copper substrate . 

adhesiveness is measured by fact that measure under pad on 
IPC -B25 pattern is done counting . 

Result of optimum , is shown at quantity of maximum of 
measure which remains on sheet after testing. 

[0045] 

Was measured with specific site which is shown with section 
of4 of PC pattern of periphery of edge of image which halo 
ordampen Shoku, was developed. 

halo displays nonadhesion property inside section of these, 
brings the insufficient electrical performance of sheet as 
result. 

It measures these section each in regard to halo diameter and 
averages. 

In reason of spacing between section of these 4, dampen 
Shoku of!5 mm was worst record. 
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[0046] 

l"x l"0)^>Zf\y-h^(Dmm±(D 5 OCDff 

[0047] 
[H3] 



[0046] 

In regard to lump inside non- image formation section of 
panel , it did also visual inspection of these sheet . 

template of 1 &apos;&apos; X l&apos;&apos; was put in 
desired position of 5 on coating , thequantity of lump was 
averaged. 

lump shows lack of chemical durability of sheath . 



Result is shown in following chart, in this chart adhesiveness 
is shown in pound indication per 1 linear inch . 

[0047] 

[Table 3] 



mm**. 



15. 0 0. 8 



15.0 0. 3 



3 
4 
5 
6 
7 



2 
2 
2 1 
2 1 
2 1 



11. 0 

13. 8 

1. 5 

3. 3 

1. 8 



0. 3 

1. 8 

2. 0 
1. 0 
4. 5 



2 1 



1. 9 3. 8 



2 1 



4. 3 3. 0 



*/1ty(£-;u;7i/-;u)»llitt»BI£fl>3i££ 



Fact that has been shown size of halo of periphery of section 
where as for these results, existence of melamine resin in the 
Working Example 5-9, contributed to quantity of measure 
which 14 hours remains in alkalinity copper plating bath 
largely, was developed is decreased considerably. 

But, being combined with melamine resin , poly (vinyl 
phenol ) resin which is useddoes not decrease frequency of 
lump . 

It is thought that it is effective, with because novolak resin 



Page 25 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1993273753A 



1993-10-22 



[0048] 

nmm io~i8 

l/»y-JUO«*l=«koT^I«Lfc/7|57V^WIIB 

* pvp (DftMizmMzzkzm^xmcmn. 



decreases spot occurrence. 
[0048] 

Working Example 10-18 

With Working Example below, same substance was used 
excluding fact that novolak resin which is formed with 
condensation of formaldehyde and mixed cresol is used in 
place of PVP . 



[0049] 

m 4] 

fflh. 



11 



12 



13 



[0049] 
[Table 4] 
IS 



16 



17 



IS 



J +*7 v 9 5 0 40 40 45 50 50 45 40 40 
x#*-> 50 60 60 55 35 35 40 45 45 



P I 

m 



o 

4 

Co 



0 
8 



0 
4 



0 15 15 15 15 15 
8 4 8 6 8 8 



Co 



mmt^mtmm\t±xmmm 1 n^mi-nti 

[0050] 

m 5] 



Co Co Co S 

It manufactured and it treated and evaluation following to 
protocol of the all Working Example 1. 

Result is shown in following chart. 

[0050] 

[Table 5] 
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mm*. 
10 
1 1 

1 2 
1 3 
14 
1 5 



16 



17 



1 8 



21 15. 0 0. 8 



15. 0 0. 3 



15. 0 0. 5 



10 15. 0 0. 0 



2 1 2. 0 0. 0 



2 1 1. 5 0. 0 



2 1 1.0 0. 0 



2 1 1. 5 0. 0 



2 1 1.1 0. 0 



ziihO&m*. EStt 14-18 $0)^s.y® 

[0051] 

HSS0!I 19 . 

[0052] 

m*9\sj-iwi$7<rtmn 45.0 

fll 30.0 



Fact that has been shown as for these results, existence of the 
melamine resin in combination 14-18 improves 
adhesiveness , reduces diameter of each halo , decreases 
quantity of lump on sheet . 

[0051] 

Working Example 19 

Following Working Example includes concrete embodiment 
where this invention ismost desirable. 

[0052] 

parts by weight 

mixed cresol novolak resin 45.0 

bisphenol A /epichlorohydrin epoxy resin 30.0 



triaryl sulfonium hexafluoroantimonate 



4.0 



4.0 



hexamethoxy methyl melamine 



15.0 



15.0 
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35.0 










filler (talc ) 


35.0 






















3.5 










additive like dye and sensitizer 


3.5 



propylene glycol methyl ether acetate / [jipuropirengurikoorumechi ] 



mixed solvent of jpl 1 ether acetate 



100.0 



100.0 



[0iB©fB**§ttW] 

Drawings 
I] 



Specific embodiment of this invention was explained with 
above-mentioned Working Example , but because it is 
possible, for various modification to be done,fact that 
probably will be understands this invention is not limited 
injust above-mentioned Working Example . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Using non- photoactive curing agent for binder component , 
in form which it compares toresult which is acquired, using 
photoactive conversion curing agent for the total polymer 
component with this invention , it is a explanatory diagram 
which shows result and process which are acquired in 
conceptual . 



[Figure 1] 
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FIG.4A I 





















/// 






/ / / 



FIG.3B 
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FIG.4B 



SEQUENCE Z 



FIG.5A 

SEQUENCE 1 
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drawing 
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SEQUENCE 2 



SEQUENCE I 
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